Correct and rapid diagnosis of skin tumours often requires biopsy and histopathological examination to differentiate benign lesions such as seborrhoeic keratoses or melanocytic naevi from premalignant and malignant lesions such as malignant melanoma. Particularly, to the untrained eye, any benign skin tumour-pigmented or nonpigmented-is easily mistaken for a malignant lesion. Qualified clinical evaluation is paramount in order to reduce the frequency of unwarranted skin biopsies. Herein, the most common benign, premalignant, and malignant vulvar skin tumours are reviewed.
Introduction
A variety of vulvar tumours are seen in daily clinical practice and the vast majority are benign. However, correct and rapid diagnosis often requires biopsy and histopathological examination in order to differentiate benign lesions such as seborrhoeic keratoses or melanocytic naevi from premalignant and malignant lesions such as malignant melanoma. Herein, we review the most common benign, premalignant, and malignant vulvar skin tumours.
Benign Tumours

Vulvar Squamous Papillomatosis.
Multiple squamous papillae of the vulva are a benign normal variant of the vestibule in young women often mistaken for disseminated genital warts. Wart remedies such as podophyllotoxin and imiquimod, cryotherapy, and laser surgery may have been applied without benefit. The condition is asymptomatic and previous reports of vulvar squamous papillomatosis as a cause of concomitant pruritus and vulvodynia/vestibulodynia have not been substantiated [1, 2] . The clinical presentation is multiple prominent teardrop and rod-shaped papillae in the inner aspects of the labia (Figure 1 ). Histopathology shows prominent fibrovascular cores covered by mature squamous epithelium. Active treatment is not indicated.
Seborrhoeic Keratosis.
A seborrhoeic keratosis is a common benign keratinocyte neoplasm that in elderly women may be located in the vulvar area. The tumour is brown-black (but may be skin coloured in its early developmental stages), sharply delineated, smooth or verrucous, oval or round with a greasy texture, located on the keratinised skin in the vulvar area ( Figure 2 ). Intensely pigmented lesions may mimic and be mistaken for a malignant melanoma [3] . Histopathology is characterised by a papillomatous acanthotic epithelium consisting of basal cells with small regular nuclei. There is hyperkeratosis with formation of pseudohorn cysts and melanin pigmentation may be prominent. Dermoscopy may be used in trained hands to differentiate highly pigmented seborrhoeic keratoses from malignant melanoma [3] . Therapy is curettage or cryosurgery with liquid nitrogen.
Epidermoid Cyst.
Epidermoid cysts (atheromas) are 5-10 mm, smooth, dome-shaped, yellow-white lesions located on labia majora and around the clitoris in middle-aged and elderly women (Figure 3 ). Ruptured lesions may drain a thick greasy material. Giant vulvar epidermoid cysts may be encountered including lesions that may result in pseudoclitomegaly [4, 5] . Epidermoid cysts are unilocular, lined with flattened squamous epithelium containing laminated keratin. Secondary infection may result in a painful inflammatory reaction with rupture of the cyst wall. Small lesions may be removed by electrocautery or laser surgery, but larger lesions should be excised in toto.
Sebaceous Cyst.
Sebaceous cysts are caused by blocking of the duct of the multiple sebaceous glands of the hairbearing surface of the vulva. Sebaceous retention cysts are usually asymptomatic small dome-shaped lesions with a translucent or yellowish colour that may contain a greasy yellow-white material ( Figure 4 ) [6] . Occasionally, a lesion may present as a 2-3 cm large polypoid tumour of the vulva [7] . Women with steatocystoma multiplex, an autosomal inherited disease, have multiple sebaceous cysts in the axillae and femoral fold as well [8] . Histopathology is characterised by a thin-walled intraepidermal cyst lined with cells forming stratified nonkeratinised squamous epithelium. An inflammatory reaction may be seen if the cyst ruptures with the formation of a foreign body reaction (lipoid granuloma). Therapy is excision or in the case of inflammation intralesional triamcinolone may induce involution.
Bartholin Gland Cyst.
Bartholin's glands located bilaterally at the posterior introitus drain through ducts that empty into the vestibule at the 4 and 8 o' clock positions and moisten the vulvar area. If the duct is obstructed, it may result in a unilateral painless small cystic swelling and palpable mass in the posterior commissure [9, 10] . Small cysts may be asymptomatic but larger cysts may cause discomfort when walking or sitting or during intercourse. The cyst is lined by columnar squamous or flattened epithelium and acini are present within the cyst wall. A small cyst may resolve spontaneously, whereas larger cysts may be treated with either catheterisation or marsupialisation. In recurrent cases, excision of Bartholin's gland is the best option.
Mucinous Cyst.
Multiple mucinous glands of urogenital sinus origin are present during the development of the vulva. Small cysts may arise as a result of obstruction of the neck of these glands resulting in mucinous cysts located in the vulvar vestibule [11, 12] . A larger vulvar mucinous cyst is often a Bartholin's gland cyst when reviewed histopathologically after excision [13] . The cysts are lined with columnar epithelium. Therapy is usually not indicated as the cysts are asymptomatic.
Mesonephric Cyst.
Mesonephric cysts, also termed Gardner's duct cysts, are located on the lateral aspects of the vulva and develop from mesonephric remnants [14] . The epithelial lining of the cyst is usually cuboidal. Therapy is rarely indicated, but larger cysts may be excised. 
Milia.
Milia are minute superficial epidermoid cysts lined with epidermis and filled with keratin that are thought to result from pilosebaceous or eccrine sweat duct plugging. Milia may be primary or secondary, the latter resulting from injury to the skin. Mila are 1-2 mm, white, domed-shaped papules usually located at the cheeks and eyelids of adults, but milia may also affect the vulvar area [15, 16] . Due to cosmetic reasons, lesions may be removed with electrodissection or expression of the keratin contents after incision.
2.9.
Haemangioma. Infantile capillary and cavernous haemangiomas are common lesions in newborns and may arise at any cutaneous site including the vulvar area. The lesion is a flat erythematous plaque that over months progresses to a nodular vascular tumour ( Figure 5 ). Haemangiomas are rare in adult women, but large cavernous vulvar lesions have been described, including lesion causing clitomegaly [17, 18] . The diagnosis is clinical in infantile haemangiomas but biopsy and histopathology may be needed in adults with a vascular lesion to exclude endometriosis [19] . Infantile haemangiomas usually involute spontaneously over years, whereas this is not the case in adults with vulvar haemangiomas. Therapy in infantile haemangiomas is rarely indicated, but in children with giant lesions or lesions interfering with urination/defecation or in case of a painful ulcerating lesion, therapy with oral propranolol should be considered [20] . In adults with large haemangiomas, excision may be the treatment of choice. In rare instances, infantile haemangiomas may be associated with internal malformations.
Pyogenic Granuloma.
A pyogenic granuloma is common benign vascular proliferation of the skin and mucous membranes that occasionally is located in the vulvar area [21, 22] . Minor trauma may cause excessive local production of angiogenic factors, which are suggested to be a pathogenic factor. Children and pregnant women are predisposed to developing pyogenic granulomas. A solitary sessile or pedunculated erythematous lesion that easily bleeds after minor trauma is the rule, but multiple exophytic vulvar lesions have been described [23] . Treatment is curettage in combination with electrocautery, CO 2 , or dye laser therapy.
Angiokeratoma.
Angiokeratomas are vascular tumours consisting of numerous ectatic blood vessels in the superficial dermis. Angiokeratomas are seen in middle-aged and older women presenting with multiple asymptomatic erythematous or purple papules in the vulvar area ( Figure 6 ) [24, 25] . Histopathology is characterised by ectatic vascular channels superficially in the papillary dermis surrounded by elongated dermal papillae. Angiokeratomas usually require no therapy, but treatment with electrocautery or pulsed dye laser may be effective [26] .
2.12. Lymphangioma. Primary lymphangiomas or lymphangiomata circumscripta are rare, usually congenital lymphatic malformations diagnosed during infancy, whereas secondary or acquired lymphangiomas arise in adulthood as sequelae to surgery, radiotherapy, or other traumatising events. A vulvar lesion is characterised by frog egg-like confluent grouped thin-walled vesicles filled with serosanguineous fluid (Figure 7 ) [27] . Histopathologically, the lesions consist of dilated lymphatic channels with a flat endothelium. Therapy is difficult as recurrences are common irrespective of the treatment modality, which is why a conservative approach should be considered. Management options include surgical excision, laser, or sclerotherapy [27] .
Syringoma.
A syringoma is a common tumour of eccrine sweat glands usually located on the lower eyelids, neck, chest, axillae, and genital area, including the vulva [28] . They emerge in early adult life with multiple small (1-3 mm), firm, skin-coloured or brownish papules bilaterally to the vulva (Figure 8 ). Vulvar lesions are usually asymptomatic but pruritus may be prominent in a subgroup of women. Pruritus may be aggravated by pregnancy [29] . Histopathology shows small strands of cells and ducts in a fibrous stroma within the dermis. The ducts are lined by two layers of cuboidal cells. Therapy should be restricted to women with intense pruritus and CO 2 laser may be effective [30] .
2.14. Schwannoma. Schwannomas or neuromas are benign encapsulated nerve sheath neoplasms that occasionally may be located in the vulvar area in adults [31] . The clinical presentation is a solitary nodular lesion. Histopathology shows neoplastic proliferation of Schwann cells. Surgical excision is the treatment of choice.
Leiomyoma.
A leiomyoma is a rare benign neoplasm in adults derived from labial muscle presenting as a solitary flesh-coloured or reddish-brown, occasionally painful, nodule. The lesions range in size from a few mm to 1 cm [32] . Histopathology shows abundant smooth muscle fibres forming a solid tumour with intervening collagen. Malignant transformation to leiomyosarcoma is rare [32] . Therapy is excision.
Lipoma.
Lipomas are common soft tissue tumours that can be located anywhere on the body, including the vulvar area [33] . Vulvar lipomas may also be seen in children [34] . The clinical presentation is a soft, painless, slowly growing vulvar nodule. Histopathology is characterised by a circumscribed tumour composed of mature adipocytes. Therapy is excision.
Hidradenoma Papilliferum.
Hidradenoma papilliferum is an uncommon benign cutaneous adnexal tumour arising from apocrine sweat glands with predilection to the vulvar area in middle-aged women [35, 36] . It usually presents as a firm, well-circumscribed, skin-coloured, or erythematous cystic nodule measuring 1-2 cm in size, occasionally larger [36] . Histopathology reveals a tumour with tubular and papillary proliferation and cystic dilated spaces lined with columnar cells in the surface layer and cuboidal epithelium in the basal layer and usually with an outer layer of myoepithelial cells. Malignant transformation has been described in chronic cases [36] . Therapy is excision.
Endometriosis.
The vulva is an uncommon site for endometriosis; however, the diagnosis should be considered in women with a persistent tender erythematous-bluish nodule usually located at the labia majora [37, 38] . It is associated with dyspareunia and increase of the lesion during menstruation. Histopathology shows endometrial stroma and glands with variable amounts of fibrosis and haemosiderosis. Therapy is excision.
Melanosis.
Vulvar melanosis or vulvar lentiginosis, also referred to as lentigo simplex, is the most common pigmented lesion in adult women, representing approximately 70% of all pigmented vulvar lesions [39, 40] . The aetiology is unknown. Vulvar melanosis presents as single or multiple small (1-5 mm) dark-brown to black macules or patches on the mucosal surfaces ( Figure 9 ). Histopathology shows increased melanin and a normal or slightly increased number of melanocytes in the basal layer of the epidermis and increased pigmentation within macrophages (melanophages) in the papillary dermis [41] . Vulvar melanosis follows a benign course and the risk of malignant melanoma is not increased. Regular follow-up may be considered in selected patients with disseminated lesions or in women with vulva melanosis in advanced age [42] . Therapy is not indicated. naevi [43] . A subgroup of younger women have "atypical melanocytic naevi of the genital type" (AMNGT) representing 5% of vulvar naevi [44] . These patients may have a personal or family history of dysplastic naevi or malignant melanoma [45] . Most vulvar naevi are pink to dark blackbrown macules or flat-topped papules with well-demarcated borders, with uniform pigmentation, and with a diameter of less than 10 mm located on the labia majora, labia minora, and the clitoral hood ( Figure 10 ). Blue macular naevi are occasionally seen. AMNGT may have darker pigmentation, irregular borders, and larger size. In trained hands, dermoscopy may assist in the diagnosis of vulvar naevi and AMNGT presenting with a predominant globular or homogeneous pigmentation pattern [46] . Histopathology shows groups of benign naevi cells in the basal epidermis, dermis, or both. Vulvar naevi have very low malignant potential as most (98%) of the malignant vulvar melanomas occur de novo [47] . Similarly, AMNGT have been found to possess low malignant potential [45, 48] . Therapy with excision is only indicated if malignancy is suspected.
Premalignant Tumours
Vulvar Intraepithelial Neoplasia.
Vulvar intraepithelial neoplasia (VIN) is a high-grade intraepithelial precursor of invasive squamous cell carcinoma. Two different types of VIN have been defined: the common human papilloma virus (HPV) related type and the differentiated non-HPV-related type, the latter being associated with vulvar dermatoses, especially lichen sclerosus [49] . HPV-related VIN is the predominant clinical lesion (95%) with the highest frequency among younger women aged 20-35 years whereas the differentiated type of VIN (2-5%) most commonly occurs in elderly women [50] . The main HPV types involved in the pathogenesis of VIN are HPV 16, HPV 18, and HPV 33 [51] . In approximately 50% of women, VIN is asymptomatic. When symptomatic, the main complaints are pruritus, pain, and dyspareunia. The clinical findings are variable including unique or multiple flat, raised or eroded, white, erythematous or pigmented papules or plaques (Figures 11, 12, and 13) . The differentiated type of VIN is usually unifocal, whereas the HPV type of VIN has a higher tendency to be multifocal and disseminated in the vulvar area.
The diagnosis should be confirmed by histopathology showing moderate to severe intraepithelial dysplasia; in the International Scholarly Research Notices type of VIN due to the increased risk of malignant transformation. Irrespective of the treatment, the risk of recurrence is significant and long-term follow-up is mandatory. Similarly, women with vulvar VIN should be examined for concomitant cervical, vaginal, and intra-anal dysplasia often found in women with HPV-related VIN. The risk of malignant transformation of HPV-related VIN is lower (2.7% in younger women and 8.5% in elderly women) than for the differentiated type of VIN (33%) [55] . In general, immunosuppressed women have a higher risk of malignant transformation of VIN to invasive squamous cell carcinoma. On the other hand, spontaneous regression of VIN does occur in immune competent women.
HPV-related VIN due to HPV 16 and HPV 18 may be prevented by vaccination with the 4-or 2-valent vaccines [56] . A newly introduced 9-valent vaccine may also protect from VIN caused not only by HPV 16 and HPV 18, but also by HPV 31, HPV 33, HPV 45, HPV 52, and HPV 58 [57] . In addition, regular clinical examination of women with lichen sclerosus is recommended in order to recognise possible VIN in this high-risk group [58] .
Malignant Tumours
Squamous Cell Carcinoma.
Approximately 95% of malignant tumours of the vulva are squamous cell carcinoma (SCC), however only representing 5-10% of all gynaecological cancers [52] . Chronic vulvar HPV infection with one or more of the oncogenic HPV types is involved in half of the cases of SCC, whereas lichen sclerosus and to a lesser degree other chronic dermatoses, such as lichen planus, are predisposing factors in the non-HPV-related cases. Smoking may be an additional factor in HPV associated vulvar SCC. In the subset of women with the verrucous variant of SCC, the nononcogenic HPV types 6 and 11 may be a significant aetiological factor [59] . The incidence of both types of SCC (HPV and non-HPV associated) increases with age with a mean age at presentation of around 70 years, but HPV associated SCC may be seen in younger women and non-HPV associated SCC occasionally in younger women who have had lichen sclerosus since early childhood [55, 60, 61] . Vulvar SCC may appear as either an ulcerated endophytic lesion or a nodular exophytic tumour, most often located on labia majora or minora (Figure 14) . Initial symptoms of pruritus, pain, and dyspareunia may be misdiagnosed as eczema and fungal infection and many women have been prescribed various topical therapies delaying correct diagnosis. The majority of vulvar SCC is solitary and only 10% is multifocal. At the time of diagnosis, approximately 20-30% has spread to regional lymph nodes [62] . The diagnosis is confirmed by histopathology showing irregular strands and cords of atypical squamous cells within the stroma. In the most common subtype, islands of keratinisation are present. Other histopathological subtypes include nonkeratinising SCC, basaloid carcinoma, warty carcinoma, verrucous carcinoma, SCC with tumour giant cells, and keratoacanthoma-like carcinoma.
Before therapy, the vulvar SCC should be staged according to the TNM system with extent of the carcinoma (T), whether the carcinoma has spread to lymph nodes (N) and whether it has spread to distant sites (M) [63] . In stage 1A with an invasion depth of less than 1 mm and size of less than 2 cm, the risk of nodal involvement is negligible. In stage 1B, stage II, and stage III, the risk of lymph node metastases increases to 10%, 25%, and 65%, respectively [63] . Early stage vulvar SCC should be excised with macroscopic tumourfree margins of 1 cm. Nodal staging is recommended in selected patients and if the tumour depth exceeds 1 mm with initial sentinel lymph node dissection and only radical inguinofemoral lymph node dissection if signs of metastases have been identified. MR-and PET-CT scans also add significant benefit in the staging of the tumour.
Local advanced disease with vaginal, urethral, or anal involvement can be treated with surgery combined with radiation therapy. The 5-year survival in women with radically excised local disease is 90%, but in case of metastases to regional lymph nodes survival decreases to 50% [62] . In nodal-negative patients with advanced local disease and recurrent disease, a 5-year survival rate of over 40% has been achieved [64] .
Basal Cell Carcinoma.
Basal cell carcinoma (BCC) is a common malignant tumour in elderly women usually located in UV exposed areas, but occasionally lesions occur in the vulvar area where it constitutes 2-3% of all vulvar cancers [65, 66] . HPV is not an aetiological factor in BCC [67] . The slowly growing tumour arises on labia majora with a nodular ulcerating lesion with rolled margins. The diagnosis is confirmed by histopathology usually showing irregular nests of basaloid cells with sparse cytoplasm and hyperchromatic nuclei within the dermis. Palisading of the most peripheral cells within the nest is common. However, the histopathological picture may deviate in the superficial and sclerosing types of BCC. Histopathologically, BCC should be differentiated from the HPV-related basaloid type of SCC. Therapy is excision with free margins. Recurrence is commonly seen if the margins initially were not sufficiently wide [65, 66] . Metastases do not occur.
Malignant Melanoma.
Vulvar melanoma accounts for approximately 10% of all vulvar malignancies only exceeded by SCC [68] . An epidemiological study showed that 2.6% of all melanomas occurred in the vulvar region most commonly in older women [47] . Vulvar melanoma on the mucosal surface resembles the acral lentiginous type of melanoma rather than the cutaneous type of melanoma and ultraviolet radiation is not a significant factor in the pathogenesis. A vulvar melanoma is characterised by an asymmetrical black macule, papule, or nodule often with an irregular border and with a diameter larger than 7 mm located on the mucosal surface most frequently on the labia majora, labia minora, or the clitoral hood [47, 69] . Vulvar amelanotic melanoma is an erythematous lesion without the typical characteristics of melanoma which may imitate a pyogenic granuloma [70] . Dermoscopy may facilitate early identification of a melanoma suspect lesion with irregular dots and globules, multiple colours (black, blue, brown, pink, gray, and white), a bluewhite veil, and atypical vessels [71] . The diagnosis is based on histopathology showing atypical melanocytes within the epidermis and dermis. The cells are arranged in confluent nests and sheets and contain varying amounts of melanin, and mitotic figures are usually abundant. The thickness of the lesion and the depth of invasion, ulceration, and lymph node involvement are important negative prognostic indicators. Therapy is wide excision or vulvectomy. In tumours thicker than 1 mm, sentinel node examination is recommended. Recently, immune therapy with monotherapy or combination therapy with one or more of the following drugs, ipilimumab, pembrolizumab, nivolumab, vemurafenib, dabrafenib, and trametinib, may be considered in women with disseminated melanoma. Due to late diagnosis, the prognosis of vulvar melanoma is poor with estimated 5-year survival ranging from 27 to 60% [72] .
Vulvar Paget's Disease.
Although the vulva is the commonest site of extramammary Paget's disease, it only comprises 1-2% of vulvar malignancies [73] . Vulvar Paget's disease is a neoplastic condition representing an in situ intraepithelial adenocarcinoma derived from the intraepidermal component of apocrine sweat ducts in the majority of patients (75%) and in only 16% with concomitant dermal invasion [74] . In approximately 9%, vulvar Paget's disease is a manifestation of an underlying adenocarcinoma of dermal apocrine glands [74] . Finally, the lesion may also occasionally be due to epidermotropism from a more distant rectal, urogenital, or adenocarcinoma arising from elsewhere [75] . Vulvar Paget's disease affects elderly Caucasian women with a mean age of 65 years who over months develop a sharply demarcated pruritic or painful erythematous eczematoid plaque most often located at the labia majora and more rarely labia minora, introitus, and vagina ( Figure 15 ). The size of the lesion varies from a few cm to an average of 6-12 cm [75] . Occasionally, the lesion may extend to the inguinal folds and the perianal region. A delay of the diagnosis is common and many have received corticosteroids and antifungals for months before a biopsy reveals vulvar Paget's disease. The diagnosis is based on histopathology demonstrating hyperplastic epidermis containing large cells with abundant pale-staining cytoplasm and large pleomorphic nuclei. The atypical cells contain mucin and express carcinoembryonic antigen. Surgical excision remains the mainstay of therapy despite the high risk of recurrence, probably because the visible borders do not correspond to the extent of histopathological involvement, which is why Mohs micrographic surgery is preferable [76] . In women with localised disease, a variety of other treatment modalities have been successful including topical imiquimod, 5-fluorouracil, laser surgery, and radioand photodynamic therapy [75] . Combination of surgery with nonsurgical treatment may be used in selected cases [75] . Chemotherapy regimens have been used in women with metastatic Paget's disease [75] .
Other Malignant Tumours.
A variety of rare malignant tumours may arise in the vulvar area, many with a common clinical picture of a growing nodular lesion, which include sarcomas (epitheloid sarcoma, leiomyosarcoma, rhabdomyosarcoma, myxoid sarcoma, liposarcoma, dermatofibrosarcoma protuberans, and hemangiosarcoma) [77] [78] [79] [80] [81] , adenocarcinomas (mucinous adenocarcinoma, eccrine hidradenocarcinoma) [82, 83] , Merkel cell carcinoma [84] , lymphomas, and metastases [85] . These vulvar malignant tumours may imitate benign lesions, but since many have metastatic potential rapid diagnosis is essential and biopsy and histopathologic examination of all vulvar lesions are of paramount importance. Therapy is primarily surgical with wide excision and groin lymphadenectomy in women with lymph node metastases after sentinel node technology [86] .
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